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(54) SUmulablephosphcirshe^ . : 

(5^ A sGmulable phosphor sheet for a radiation 
imaga recording: and repr6cfex:tng m^hod cornprising 
the steps of recorcfing a radi^ion image as a latent 
image, inadiating the latent image with stimulating' ray& ; 
to reloscestinriulatedernisston, and electrkslly process^ 
ing the emission to reproduce the radiation mnage, fas 
partrticxis that divide the phosphor sheet on its plane to 
give phJial secSons. and slimulable phosphor-inoorpo- 
rated areas in the sections* wherein the phosphor-moor- 
' porated areas have a light-scattering length of 20 to 100 
pm arid a light-alworption length of 1 ,000 pm or longer, 
while the partitiohs have a light-scattering ler^ of 0.05 
to 20 |tm and a lightnat)sorptioh length of 1.000 iim or 
longer, under the condition ihal a ratio of the Bght-sbat- 
tering length of the phosphor-inoorporated areas to that, 
of the partilionB Is 3.0 or mora 
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Description - . , 

RELD OF THE INVENTIQN ' 

[0001 J The present invention reiales to a stimulalile phosphor sheet emptoyatsle In a radiation image recoiding and 
reprodudngmelhcxiutiOzing stimulated enn^^ 

BACKGROUND OF "mE IIWENTIQN 

. [0002] As a method repbch^ a conventfonal radiography using a combinatipn of a radiographic film and radio- 
graphic intensHyirig saeens. a r^fiation image recording and reproducing method utilizing a stimulate phosphor was 
proposed and is practically enployed. The method employs a stimulaUe phosphor sheet coiTprising a stimuiable phos< 
phor layer p.a. radiatnn image storage paneQ provided on a support and the procedure of the method conprises tfie 
steps of causing the stimuiable phosphor d the stimula^ 

through an ot^ or having radiated from an object: sequentially exciting the stirrulable phosphor with an electromag- 
netic vt^ such as visible Gght or Wrared rays (hereinafter referred to as "Emulating raysT to release the racfiation 
energy stored in ttie phosphpr as Hght emission (i a» stimulated emission); photodectricaDy delecting the emitted light 
to oblan electrk: signals; and reprodudng the radial 

Tbe stimdable phosphor sheet thus processed is subjected to a step for erasing a radiation unage remaining therein, 
and tfien stored for the next recording and reproducing procedura Thus, the stimuiable phosphor sheet can be repeat- 
. ediy efrployed. . 

[00031 In generd. a sippcrt and a protective film are provided on tiie top arxJ bottom surfaces of tfie stfrmilable 
phosphor sheet respediveiy. The stimuiable phosphor she^ generally comprises a binder and stimuiable phosphor 
partides dispersed theran. but it may consist of agglomerated phosphor without binder . The stimul^e phosphor 
sheet containing no binder can be formed by the depbsitioh process or firii^ process. Further, the stimulattle phosphor 
sheet comprising ag^omerated phosphor soaked with a polymer is also known. For the aforementioned method ariy 
types of the stimuiable phosphor sheets are emj^^ 

[00041 The radiation image recorcfihg and reprodudr^ method fe often used in racfiography for medical diagnosis. 
In that case, it is especially desired to obtain a radiation image of quality (particularfy. high sharpness for high res- 
olution) by applying a smaOdo» of ra«^^ 
tivity and to provide a radiation image of Ine quality. 
[0005] T>>e sharpness of tradiation image Is mainly affltoed t^ 

StimulaUe phosphor sheet The procedure for reading the latent image comprises the steps of sequentially scanning a 
beam of the stimiJating r^ ori the surface of the stimuiable phosphor sheet to induce tfie stimulated emission, and 
successively detecting the stimulated emission. If the slmiulafing rays (fiffuse or scatter (horizontally in particular) on 
the plane of the phosphor sheet it exdtes ttie phosphor not only at the target spot but also in ite periptiery. Conse- 
quentiy. tiie sbmtMed emission emitted from the target position is collected togetiier witti tfiat from the periphery. Such 
conlanrmation o< ttie enrttssions impair 
[00061 '^a^ngthedrffusionorscatteringbfttie^inw 

stimuiable phosphor sheet into small sectioiv (eels) with a partitioii capable of reflectvig the stimulating rays. 
[00071 Japanese P&tent Prayisipnal Pubfication Na »2O210O discloses a stimuJaWe phosphor sheet having a 
honajNXjnnb structure corwisting of many small cells filed witti a stimulate phosphor. The phosphor sheet oonprises 
a sUistrate and a stimuiable phosphor layer provided ttiereon! and ttie honef<ont structure sectioned wtth a partition 
is furttier provided oh the phosphor layer . . 
[00081 Japanese PaterrtProvwonalPubBc^on 1^62-3^ 

support provided witti many hollows regularly arranged on one surface. The hollows arefiledwrtti a stimuiable phos- 
phor, and ttie ratio of depth to diarneter of each hollow fe 3.5 or ^ 
(00091 JapwsePWemProvisiohalPiWicationl^ 

image storage paneQ enploying a support plate having many holes vwtically bored and f flled witfi a stimuiable phos- 
phor./ 

lOOIOl In these known stimulaUe phosphor she^ enpfoying a support or substrate provided wtth mar^ cells (i a 
holes or hollows) incorporated witfi a stimufable phosphor, a part of tiie support or substrate senres as a partition for 
reflecting ttie stimufating rays to prevent diffusion of ttie stimufating rays. 
(00111 frilhe stimutabte phosphor shee* having ttie cells, ttie p^^ 

sfamul^ is toniied as large as posstbia However, it Is necessary to incoiporato a light- 

absorbing material imo a partition if ttie partitfon is mad to have a small ttiictoiess, maintaining ttie light - intercepting 
property. The incorporalton d ttie fight-absorbing material into ttie partition decreases effidaicy of recovery of ttie stirh- 
ulated emission. H ttie ttiidoiess of ttie partition is inaeased. ttie amount of stimufable phosphor which can be inoorpo- 
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rated into the stimuyblephosphy 

thephoGphorsheetltcanbecornideredtoincrease^^ sb'muiable phosphor layer so as to incorpor^ 

an enough amount of the stimulable phosphor. However, the ladiatibn energy hardly reaches the stimul^e phosphor 
In the bcHDm portion in the phosphor layer having the increased thicknesa Moreover, the stimulaled emisBton produced 
5 in the txrttom portion is not effidenfjy recovered from the surface of the slimulat)le phosphor sheet For these reasons, 
there is not kncMffi a stinriulabi . phosphor sheet that has a ceU structure an^ 
isfactorilyhigti quality. 

Vmn Aocordingty. the present Invention has an object to provide a stimiJable phosphor sheet which gives a repro- 
duced radiation image of high quality, particul^^ 
10 (0013] The invention further has an object to provide a stimuli 
a reproduced radation image d high quality, particularty. in ite 8 

SUMMARY QFTHEINVEWnON 

IS I0O14] The present inventors have made studies on the cen structure of the stimulable phosphor sheet and discovr 
ered that the partition shodd have a hi^ ref tedance to the stimulating rays by shortening its light-scattering length and 
shouW have a low absorbance for the stimulated emission by prolonging its Pghtrabsorption laigth for the stimulated 
emission, so that the cfiffuswn.of the stimulating rays on the plane of the phosphor sheet can be efT^ 
increase sharpness of the obtained racfiation image and the deorease of emission eff ictency can be effectiveJy obviated 

20 byawressingabsdrpiionofthesllnfuilalingrB^ 

ered that the slinijlable phosphor-incorporated area should shew a high transnutlance for the stimulating rays by pro- 
longing its itfiW-scattering length and shoidd have a tow light-absorbance for the stimulated ^ssion by prolonging the 
light-absorption length tor the stimulated emission, so that the stwnulating rays can reach tfie deep area of the slinula- 
Ue phosphor sheet and the stimJated enussion produced in the deep area can be effidentty recovered. Thus designed 

25 stiirnJable phosphor sheet gives a reproduced radiation imaged 
wWdi has such characterislks and a large thIckriTO 
. increasing its sensitivity, nainely, a ratto of absorpti^ 
BMM5I The invention resides In a stimulat)ie phosphor sheet for a radiation image recording and reproducing 
method conprising the steps of recording a radiation image as a latent image, inadiating the latent image with stimu- 

30' lating rays to release stimulated emission, and electrically processing the emission to reproduce the radiatton image, 
conprising partitions that divide the phosphor sheet on its plane to give plural sectior«. and stanulaWe phosphor-incor- 
porated areas in the sections wherein the stimulable phosphor-incorporated areas have a light-scattering length of 20 
to 100 urn and a light-absorption length d 1,000 prti or longer, while thepartitions have a r^ht-scattering length of 0.05 
to 20 |im and a light-absorption length of 1,000 pm'or longer, under the condition that a ratto of the light^cattoring 

ss length of the stiiwilable phoyhor-tocorporated areas to that of the partitions is 3.0 or mora 

[0O16] The invention tiirther resides in a radiation image recording and reproducing method conprising the steps 
of recording on a stimulable phoq)hor sheet of the invention a radiation image as a latent image, irradiating the latent 
image with stimulating to release stimulated emission, and eleclrically processing the emission to reproduce the 
radiation image. 

^ rooiTJ In tfw present invention, the tenndligW-^ 

siraigltf uitil it is scattered, and therefore a shorter light-scattertog length means that the phosphor 1^ or partrfion 

highly scatters a light The tenn 0* BgW^bsw 

sion is absorbed, and therefore a longer ightnabsorplion len^ 

lover light absoftjanca 

46 [00181 The ligW-scattering length and lightabsoiplion length en 
luka-Munktheory. The delaas are giveh below. 

IPOf q Fifrt. three or more fam san^jles are prepared; Each fHm sample has a dffferent thtckness, but made of the 
sa me nyt erial d the partition or the stimUaUe phosphor- incorporated area. The thickness a Oun) and the drfhjse . 
transmitlance (%) of each fBih sample are then measured. The cfiffuse transmittance (%) can be measured by means 

so da spectrophotometer equ^aped with an integrating sphera In the below-described exanples d the present specifica- 
tion, an automatic recording spectrophotometer (IW210, manufactured by HITACHI, Ltd.) equ^ped with an integrating 
sphere d 150 ♦ (15CMJ910) is used. The diffuse transniltance shodd be rr^^ 

" ^"^ -^ instance, 600 nm) d the stimulation spectrurn d the stimulable phosphor in the stirrulable phos- 
phor-incoiporaledarea,oralawavalengthcorre6pondngtothemaximumpeak(forl^ 

ss OT^o nyectaimd the slimulable phosphor. 

I0020I Fironith IWckness (jjm) and the difliise transmittance (%) o^ 

menls. the light-scattering length and fight-absorptiori length are calculated by the betownnentioned formulas which are 
derived from KU>eluka-Munk theory. For instance, the fonmilas can be easily derived, under the boundary condilfon d 
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the diffuse transmHtance (%). from the formulas 5.1.12 to 5.1.15descril)ed in KeOolai Handbook rn Japanese Hand* 
book of phoGphor] \ published by Ohnv^ha, 1 987, ppi^^ 
[0021] h the beginning/light strength dtstrftxjtiOT 

reflectance (do) of the reflection sheet, a fight-scattering length (1/a) of the sanple fflm. and a Hght-absorption length 
(iyp)of1h6sanplefilm. I(Z) is then divided into i(Z) for a ooirponemadvandng from the upper surface of the phosphor 
sheetandj (z)foraa)nvonem advancing from 
the relationship is written as foOoMs: 

.l(Z) = i(Z)+j(Z) 

[0022] Increase a decrease Of strength by scattering/a^ 
ness dz can be bUaihed by soMng the foBoM^ 

dWclza-0+a)i + ai (1): 

diAlzB(^a)j-ai , (2) 

[0023] Assuming the oondriions of r^=P{p+2a)i Wa+P-r)/a. t|«(a+p47yo, and K and L for hnteffation con- 
slants^ the general soliitioris fbr i and j of the siir^^ 

i(z)»Key+LBr' . : 

i(zJ[=l^e>':+Li|er' 

[0024] The figMtransmiltance Tola phosphor ^ 

/' , T = i(d)/i(6> 

[0025] . Assuming^ ttiere is no reluming fight (namely, j (d) = 0) . iai light trarismittance f of the phosphor sheet 
alone IS calcuteled in terms of a fundton of the Ihic^ 

• T(d)o(t,:Q/(i|ey'-£ey) (3) 

[0026] ■ • Ihe light transmittanoe data rrieasured b^^ 

are processed according to the equatkm p) and fitted by a method of least squares, to give an optimum lib and l/pi 
thus, the light-scattering length as weU as the Gght-absorption length are determined. 
[0QZ7] The preferred slimulable phosphor sheets of the inve^ 

(1) The stimuiable phosphor-lnoorp o raled areas cowprfee sfinwJable phosphor particles and a binder. 

(2) Thestimuteblephoq)horpafW 

' o'40% to90% ofthepho6phorHnoorpoiBted area,andthephosphorHncorporalBd a^ 
to20%. 

(3) The partitions of tfie stimulable phosphor sheet comprise kMv Gght-absorfoing fine partkies and a binder. 

(4) The low light-absorbing fjne particles in the partitions have a volume in the range of 30% to 90% of the pevtitioa 

(5) The low ligM-absorb'ng fine particles have a particle size ^ 

(6) The low ligm-absortiiHi fine particles are fine partid^ ■ ^ 

(7) Ihe partitions of the dimulable phosphor sheet furtiier con^ 

The partitions of ttie stimulable phosphor sheet further comprise voids in a volume of 10^ to 70%: ; 

(9) A ratio of. refractive index of tiie tow Bghtnabsorbing fine particles to that of the voids in the partitior^ is in the 
rangeof 1.1 to3.0. 

(10) The partitions fiffti^er comprise stimulable phosphor particles. 

(1 1) The partitions are clyed witti a coloring material which absorbs tiie stimulating rays, WMe ^isorbs no stimu- 
latedemiswi. . , 

(12) The sb'mulable phosphor sheet has a thickness in ttie ran^ 
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BRIEF DESCRIP TION OF DRAWIKIQS 
I0O28I 

Fig. 1 -{1 ) is a schematic plane view of a stimulable phosphor sheet of the invertion, and Rg. 1 -p) is a section view 
of the stimulable phosphor sheet of Fig. HI ) taken alon^ 

FfQ. 2 Is an enlarged view of the 6timulat)le phosphor-inoorporated areas off the stimulaK)le phosphor sheet of the 
irivenlion. 

Fig. 3 is an enlarged vim of the partitkm of the stimul^^ 

Fi^' 4^1). -(2), and -{3) are plane views showing different contxnations of the stimidat)le phoGphornncorporated 
areas and the partition of the stimidable phospha sheet of the invent 

F^ 5^1). -(2). and -(3) are sectional views showing different embdcfimenis of the stimulable phosphor sheet of 
the invention. 

Fig. 6 graphicaDy indicates a relationship bf the thickness of the stimulable phosphor sheet and the lunranoe fn 

ternv of relative \«lue)cl the sliiTulatedemisskm in thecal 

Fig. 7 ff^ksdly Indkales a relatfonship of the thicks 

terms of 2 1p • CTF) in the case that the partition has a thk;Kness of 30 

Fig. 8 graphksOy indkxttes a reiationshp of the light-scattering length of the partition and the sharpness (in terms 

of 2 1 p • C7F) in the case that the stiiTwIable phosphor-incorporated area has a Eght-Gcattering length of 66 |im and 

the stimulable phosphor sheet has a thkAness of 40 pm. 
. Rg.9gi*Wcallyindk»te6arelalionshi^ 
« of relative value) of the sSn«4aledemlsskm in t^ 

a thickness of 30 |inL 

DETAILED DESCRIPTION OF THE INVENTTON 

IW^ailhe stffiulabie phosphor sheet hanng a cell stnjcture according to the inventkm whk:h has a corrbinatfon of 
the partilkjiw showing a short liflW-«cattemg length 

emission and the stimulable phosphor-incorporated area showing a tong light-Ecattering length for stimulating rays and 
a kxig K^-absorplion length tor stimulated enussion reproduces a radiation Image of high sharpness, because drffu- 
skxi of the stkmriating rays on the plane of the phosphor sheet is effectively reduced: Further, the stimulating rays can 
reach a deep portion of the stimulable phosphorTflicon>6rated area an^ emission produced in the deep ' 

portion is effk:iently recovered, because absorptkin of the stimulating rays and the stimulated emisskxi by the partition 
is reduced. Aocbidingly, the total amount of recoverable stimulated emisskm remarkably increased Further, if the 
thkJoiess off stimulable phosphor sheet is Increased, the stimulate phosphor sheet can absorb an increased amount 
off ttie appBed radiation such as X-rays, so that a radiation 
[0030] /Therefore, the ^mulaWe phosphor sheet of the in^^ 
fv clinical exanmation and for recording microscoi^ 

[00311 Tt» stimulable phosphor sheet of the invention is designed for the use in the aforementioned radiation 
image recoidhg and reproducing method and Is charactered by basicaDy comprising partitions dvkfing ttm plane of 
the stimulable phosphor sheet into sections and stinulable phosphornncorporat e d areas sectioned witti that partitions. 
Each of ttw partitions and stimulable phosphorsnoorporated areas has a li^ 
length speciffiedabov& 

[0032] The stimdabte phosphor sheet of the invention whk:h has the partitions and stimulaW^ 
rated areas is described t)y retening to tiie attached drawing. 

[00331 Fig. l -(l) e a schematic plane view off a stimulable phosphor sheet 10 according to ttie inventioa Fig. 1-(2) 
is a section viewd the stimulable phosphor sheet 10 off Fig. HI) taken atong H lina In Figs. HI) and 1 -(2), the shad- 
owed portioiis represent partitions 11 , and ft e areas enctosed with tf^e partitions 1 1 represent fte stimulable phosphor- 
Incorporated arms 12. The stimulable phosphor sheet preferably has a ftickness of 50 to 1.500 pm. so as to inaease 
tfie radiation energy absorption efffkaency. The stimulable phosphor-mcorporated areas preferably have a mean size (of 
length and widft on the plane) in fte range of 5 to 300 pm, so as to acconpOsh an appropriate resolution and good 
image quality. The partitions preferably hw a rnean wkflh in a range of 0.^ 
of aO stinxjlaUe phospha-incorporated areas) to S (total surf^ 
O e.. ratio of opening area), preferidbly is 0.40 to 0.98 (40% to 98% 

n)034] In fte stimulable phosphor sheet off.fte inventkxi. ttie stimulable phosphornncorporated area 12 shows a 
light-scattering lengft (1/a^) iri ft range off 20 to 100 urn for ttie stimulating netys and a Dght^bsorption lengft (1/6^) off 
1.000 MmbrmoretorftestimiilatederTiisBfon^ rangeoffO.OS 
to 20 )im for fte stimulating r^ys and a Efi^^absorption lengft (1/fe) off 1.000 jim or more for ft stiinilated emissfon. 
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Further, a ratio of the l«ht-sc^tering length of the siinulable phosphor-inoorporated area to the ight^caitering lendh 
o»lhBpartiliontnainel)r(1AiiiW[1Ai2).is3.0«inore. ' ; , 

(0O351 The sbmulal)le phosphor-inccrporated area 12 preferably convrises sb'mulatile phosphor partides and a 
binder m which the phosphor partWes are dispersed aixt oiiTtt^^^ 
12 coniprises stiirajlable phosphor particJes. a Ijirxter, aiid^^v^ 
IWB6I Rg-ZisafienlaiBedwiewolthestimulaUephpepha-i^^ 

12 comprises sfimulable phosphor particles 13. voids'-14. anl a binder 15. A ratio of the vdume (Vp,) of Gtimulable 
phosphor partidas 13 1o the voluma (V^ of atiinjiable phosphor-sKoiporated area 12, namely Vp,/Vi, preferably is h 
the range of 0.40 to0.9S (j.a. 4«to9SX). A iHlio of the volume (VaO <>» voids 14 to ft^ 
' phor-incorporatedareal2. namely Vk,/V,.pirefer^isintherangeolOtD0500.&.0%to20»). Thestinwlablepte^ 
phorpartideslSprefefablyhaveameandianieterof ItolOfim. •. ' .. 
t0037] ""lepartilion 11 preferably cofrprises low light^bsoibing fro 

pwWes are dspeised andst^xirted. More preierablK the partiliori llconvrises low ight-abeoibing fne particles 
voids, and a polymer binder. . ' . . ■ 

BWMa lng.3i8anenlargedviewof1hopartili(in11.Thepartilion 11 comprises low light.d)so*ing fine particles 
^"'^ 18. A ratio of ttie volume (Vy of low light-abBorbinfl fine particles 16 to the volume 
AT preferably is in the range of OiSO to 0.90 (i.ft, 30% to 90%)..A ratio of the volume 

{V^ v«* :17to the volume (V2) of partition 11^ namely Vfea^z. preferably is in the range of 0.10 to 0.70 {i.ft . 10% 
to70%). -n» low light-absoibing fine particles 16 preferably have a. mean dimeter of 0.01 to 5.0 urn. The low inht- 
ab^ngfinepartd«16preferablyhavBaratioofaral>^ 
of vods 17. namely-KMCa. preferably is h the range of 1.1 to a^^^ 

Wm The cdl structure of the stimulable phosphor sheet of the im«ntion may be a onwfimensionally sWped 
rturtwconvrwivpaititionsll and stinijlable phosphor- incorporated areas 12 which are alternately anaiigedi^ 
.ly sde. as aiuslrated in Fig. 1. TheceO slnjcture, however; can be prepared in other fbmis with respect to the^Bhaes 
and^onBofltepartitions.T^^ 

utertBig rays m a drodnn traversing the striped partitions il arid phosphor areas 12 when tt» radMon image is read 

^*11>"^>"* wlatonsollhepartilions. In 
fcnned to giyaa gnd partifioa bi Fig. 4^2), a hexagonal stimulable phosphornnooiporated areas 12 sir endosed with 
f f^" " *«»w»a'*o«fimenw>nalhrtom(w^ Rg. 4- (3), a drcular stimulable phosphor-incorporated aread 

12 are endosed wilh a partition 11 to givoatwodmerisionallyfomied cells. . . • ^" ."^"'^ 

*" "^^^ ^ and bottom of the partition 11 are exposed over the surfaces of the stimulabfe phosphor 
sh^thte^,ltet2.andA»^te^ maybehjriedintheslimulahtephoMtorsheetThe^SS 
pref8rablyhasaheigWcarBspon«fngto1/3toiaof=th8thaa»Bsoflhe8tl^^ ■ 

SSSr T2f (composedof lowBght^absorbingfinepartides. voids, and binder. 

(00431 As the stimulable phosphor mconKxated into the stimulable phosphor-incorporated areai aohosohor ohr- 
of a wavelength in the rangeof 300 to 500 nm when it is irradated with stimulafingW'^a " 

'TfX".^'^''^^^'^^^''^^ 2- 
S^^.^ tf!^' ^ «^e50» «» sfimulable phosphors aredescrfeed indetal. Exanples of thepre- 

Baf%:Eu.BaFBri:EuX and cenum activated QxyhaMe phosphors. , • 

BWMJ Bianvles of the binders indude natural pdymeis sudi as proteins (e g., gdalin). potysacdiarUes (em. 

iSISf^^^l!?^ OfXBpanol andn^xltanol;d^lolinated hydrocarbons sudi as methylene diloride and ethyl- 
ene cMoride: tetortas sudi as acetone, methyl ethyl ketone and methyl isobutyl ketbne: esters of tower aliphatic aloh . 
hote««thlow«a^cacKlssud»asmethyfacetate.elhylaa^ 
glycd nwKwthyl ether, ethylene gl^ 

corrpounds. ^^^^ 

rtttortn«dablepho^andihedesiredpf^ 
«ed?ta,atoon^to1:100(Knderphosphor.lvw^^ 
contain vanousadcftivessudiasrispenangagenls (for assisting 
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.increasing the bonding between the binder and the phosphor particles), anftyellowiiq i^gents (for inha)iting yellowing 
of the phosphor l^.haidening agents, andforciOGdihkn^ . 

lOOilTl Bcamplesof thelowlightfenectivefinepartkdes ar fine partides of inorganic materials iuch as aluminum 
oxide (i.e., aJunina), yttrium oxide, gadolinium oxide, titanium djaxide. tellurum oxida Certain stimulabiephosphor par- 
ticles m^ be employed as the low Gght^absoibihg fine partides. Preferred ar alumina particles; The low igM^benb- 
ingfmo particles preferably have a mean particle diameter oi 0.01 to 50 |im. The low light-^isortiing fine particles 
preferably has a ralioof a refraeliwindBxiaolthefiieparlidesloa roliracti^ Ka of voids, namely Kf/Ka. prefer- 
. alblye in the range of 1,1103.0. / -^k. 

J04fl "niTOweWspedriclimitatiohwithrespert 

birriers described hereinbetbre for the production of the stimiable phosphor-incorporated area can be envlcyed' In 
order to shorten the ligm-scattering lengrt^ Kl (i.a. r^ctive index of the low lightdbsoifoing 

linepar?idM)to the refracfivB index of the polynw binder p^ 
binder preferably is polyurethane, polyacrylaiek polyeihyteni or a flud^ 

^ ^ tt».pr«l«aion of the partitions, a dispenion is prepared by nAdng the low Oght^absoibing fine partides: 
and «w polymer binder iii a sohient The solvent may be chosen from thoM described hereinbefore for the preparation 
ofadrspersioo lor producing thBStiimjlabtepho6phor4«^^ 

ing fine parMes are inixed generally ina lafio of ISO to 1 3 (by weight), prefeiabiy 1 20 to 1 :io (ly weighf). The ratio 
can be vaned depending on the desired characteristics of the target sliim^e phosphor sheet and the nature of the 
low ligtit-alKorbing fine partides. ' 
; IP050I_ "01^ sttrmjabte phosphoir sheet of the invention cm 
prspani^ sheet of partition material havir>gahoneycot|*sthJct^ 

• * disporelon ol ttWiulable phospfw p^lides in a binder solution/and then drying the filled (fisper- 
swaThe slimulable phosphor sheet of the iiiventnn can be also produced in the foliowing manner. First, Ihi low Gght- 
atewbingfine partides are dispersed in a thermosetling resinand preicessed to form a sheet of haney<xmibstruOlur& 
THo hone^HMmb sheet is then pushed into a plastic slimulaljle phosphor sheet which is b^ehand prepared bi the 
coureeof pushing the honey-coi* sheet, the plaslic slinijIablB phosphor s^^ 

POSl] _T»»««nitebtephosplw6heo« having a honqN!^ IxySthog- 
«phy such as drjMMiing process. -Japanese. Patent Provisional Publicaf on No. 62^36599 describes a dry-elchiM 
prooMemployablefcrthopreparatfonofthestft^ 

etdungpnxwss using a laser (ag..exdmerlaseO are alibenpto 1 . i 

S"?... phosphor sheet of the invention can be prepared from piund stimuUWe phosphor filns and 

pluraltowlight-absoibingfinepartide^ontamingfanrebylaminalingmddidngr^^ ■ . 

[P053J In more detail, a stimiiaUe phosphor sheet oil tlje ini^ havii« a giU partHfoh can be produced by a 

process comprising the steps of: . . ... 

.Oiwducii^ pliMislimulablephos^ 

OOfcmiing a nMti^ed conposite blodc In w^ 

natelypledi^iundertheconditionthatneighboringphosphorfimsandiMrtition 
tact with each otiier; . . .. i. 

• ^"WBdlydicingihemMHayBredoof^^posite . 

• to P|We'Pl>nl str^ phosphor films In which strqps of the phosphor films and partition films are aHem^ 



Mfomwiganolher^^^ 

..altematBly piled ip under the condSon fiat neighboring sinped fibns and pMition fibne woidd be placed in dose.' 
contact with each other; and 
Mslidng repeaiedly the liiuHiHayBred compost 

plane of the piled fftns. BO as to give the desired stimulate phosphor sheeL - 

W0S4J Aratioof the volume of voids In the sSmulaWephosphorHncorporated area or infhepartitfon caii be adjusted . 
togwethedesired value, for instance, by apropriately<invre66ing the slim^ 

by means of a calendaring treatment under heating: . • • 

deteMM^parttorvftl^ 

^^^l^y*"^"^^ jJho.,]hor-inco.po.ated area can be produced^pladw 

i^teSsisr^ 
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[0056] The stimulable phosphor-incorporated area ^n^^ vokte, soldiig as it shows the specific Dght-scat* 

taring length and Ught^atKorption length: The partition also inay not contain voids and cah consist essenfoOy of low 
tigm;at>soit)ing fme particles and a polymer binder. Othenirisd, the voids are fOied with a liquid orgairic material 0iquid 
- at room temperature) such as silicone oil or a fluorine atonhcontaining confound. The partitiwi may further contain a 
stimidable phosphor so as to. enhance the sensitivrty of the stimulable phosphor sheet: The partition may l>e dyed with 
a coloring material absortxng the stimulating rays txit not,at36ort)ing th sGmulated emission, so as to inqease the 
sharpness of the resulting radiation image. An appropriate coloring material isdescrit)ed, fbr instance, in Japanese f^- 
ent Pul)licalion Na 59-23400. ; - . 

10057] T^e ^imulable phosphor sheet of ^^^^^^ 

^phosphor sheet from deterioratkxi and ID fa^ handling of the phosphor sheet The stimulal)le phosphor sh^ also 
can have a light-reflective layer on one surface side (or between the phosphor sheet ard the support if the support ls/^ 
provide(fl/so as to ferKjease the sensitivity 

[0068] In Fig. the stimUaUe phosphor sheet of Rg. 1-{1) is provided on its loiiver side with a support 19 and 
a Bghl^eflective layer 20 and on its i<)per side witfi a protective layer 21, In Fig; 5^(2). the stirnilable pho^ihor sheet 
provided on its lower side with a tr^ 

phosphor sfieet d Rg. 5^2) iis favorably enpk^rable in the Known doiijie sicferreading sy^em in which the stimulated 
emission is collected from the both surface sides of the phosphcw sheet In Fig..5K3). the stimiiable phosphor sheet is 
provided on its lower side with a support 19 and a light-reflective layer 20 and on its i^sper side with a protective layer- 
21. The tops of the partitions areburied in the sttnuiiafale phosf^ 

[00S9] As the support, a sheet or a film of flenbte resin material having a thictaiess of 50>n to 1 pm is generally 
enployed. The sujpport may be transparent or may contain Itght-reflectirig material (ag.. alumina particles, titaiium 
. <fio)dde particles, and barium sulfate parti^ 
Furiher/itmaycqntainrigW-absoibh^ 

emiffiion. Examples of the resin materials oidude pblyetfiylene terephthalate, polyetfiylene haphthalate; aramkJ resin 
25 and polyimide resm.The.supportmaybea6heetof om^ : 
thephosphorsheet-sidesurtace 
«^®'W.eleclroconductivelayeOormafyi^^ 
' aananti-scralchlayermaybelornr^ - V ' 

. 30 toaffedthe simiiating rays a the stimulated emission, fte prot^e fim^ Fur&ier for effi- 

, cfenlly protecting the stknulable phos^ sheet ffom iiemical deleriorafion and physical.damage. the protediva fim. 
should be both chemically slable and physically ... .. . • i«uuvBi«m . 

[0061] ^o proteclivefflm ian be provided ty 
^ «no>?VW»>a*e)<««heslim^ 
as pratedive fim matenal and drying the coated solutipn. Into the protective fflm. fillers of fhe particles may be incorpo- 
laled so as to rediM» btotchos caused by interfere^ 
thicloiess of the protective fOm generally is in t^^e r^ 

[0062] For enhancing the resistance to staining, a fluoforesin layer is pr^erably provided on the protective fim.' The 
• ^^esinlayercanbe«onnedbycpatngthesuri^oflhepR^^ 

4o solvent, and drying the coated sohilion. The ftuororesih nfoy be used sin^. but generaOx a nudiire of the ftuororesin 
andafflm^o^ h the mixtikei an ofigomer having polysitawro 

an be further added The coaling can be perform ^ 
knileooater. Into thefluororesinlayw.afiBer of fine particles may be in^ 

interference and to improve quaBty of the resultant radiatioii imaga The thichness of fluororesin layer generafly s in the 
45 range'ofo.5to20pm.lnlhetonnationofthe,fluorore^ 

pwsg The pght-rcflectiya layer can comprise a white pi^nent such as alumina pigment titaniimi dioxide pigi^ient . 
a Danumsi«alepi^em. or phosphor partides giving 
50 mart or partides are dispersed and s^)ported in a bin^^^ ' . ' 

[0064] Ihe present invention is further desaibed by the fdlowihgex^ 

[Example 1] ' / * 

ss 1) Preparation dstiinulable phosphor sheds fbr.s^^ , 
[0065] f^es of stimulaWe pftosphw 

weightt)olyederre6in(bindei)wer dispersed in metf^l ethyl ketone in a weigW ratio of 5:1, to pr^ aphoephorcfie^ 
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pewonhavingavisooshyof30PS(at2^^^ 
a^ng suiface by means <rfa OH^^^ 
faniMd-wltiBn peeled «om me tenvw^ 
was i»ii»)re68ed imder heating hy nwans of a cal^^ 

IM66I The aboveinentioned preparatory procedures were repeated to prepare various sUmulable Dhocohor 
Jee^Muroof^^ 
pnoephor-moorporated araasL 

2) PrepaiBf on of partHion fibns 

SSS^JIJ!!^^ ^ ° "'0^ """"^ weiom-acryl resin were dispersed in 

metfflrt e%l Mone in a we«W tatto of 1 5: 1 . to prepare a a^ 

|en^oraryti4)porttogn«malun«na-^^ 

I!!!^ ^ ^ abo«Mner*on«l prepaiBtory procedures were repeated to prepare various atumina-containing films 

(volua»rtalum.napar1ide6:51%.voidvolurr»:3W.ntfbofre^ 

apprex. 10 to 30 jjin) for the produclion of partitions. • 

« 3) Preparation of slimulablepliosphor sheets' 

^ BKh of the semulBlJla phosphor film (Ihidaiess: 100 pm) and the alumina-containing f ibn flhid<ness: 1 0 um) 
ZSl^^""*"^ (40mm,40 mm). Thusprepared piaces ollhesfimulableptSphor'fiirSSthS 
'»'^*"^^'«<«»P^eBsuretoproduceaniultH^ 

sheelshavingonwfimenswnallystrvedphosphorceasliirtureehiofc^ : '^^^ 

^PrepaiationsofdtherstimulaUephaeplibrsheels r . ^ 
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1.000|in4. 
3S (CoRfwiBon Example 1] 



awortto gwB a sbmulaUe phosphorfiba The slimulable phosphorflrh was compressed urxler heating by mransrt 
acalendann9appa.aluetoi^v»a8limulabl.pho.phors^ 

'{Comparison Example 2]' 

flSSLJl!'.^!^*^ <>» Example 1 were repeated except tor replacing the aluminft«>nlainm^ partition film wHh 
strnJabtephosphorsheetehavngaonwirt-nsio^ 
» (Exaiivies2to9| 

mm J^P«x»l^e6 0fExaiTiple1iDrlhopreparaltt)nofasSmul*lep^^^ 
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[ComparispnExaiTiples3to6] ^. . ' . , / " 

[00751 The procMduresofExanplelfDrthepreparatwn ofacl^ repeated except for 

chanflpng ttie wetght ratio of the stmiulable phosphor to binder as forth in Table 1 . Further, the piocedures of Exam- 
ple 1 for the preparation of a partition film were riepeated except for changing the weight ratio of the alumina fine parti^ 
des to the aoyt re^n as set ibrth in Table 1 . 

0)078] Ttiua there'were prepared varfous slimulable phosphor sheets fiaving a one^imensfonally strped phos- 
phor bell structure (thictoiesB: 200 to 1.000 |im). 

. [Example 10] 

[00771 Plural partitfon films (tfucHness: 10 pm) and a multi-layered conposrtB block were pr^ed In the manner 
as descrbed in Exanpl e 1 . The oomposfte block was repeat^ 

stimdaUe phosphor sheels of onediniensfonafly striped pho^ihor ceO stnjclure (thickness: 100 pm). Thus prepared 
slimulable phosphor sheefls and ttie partition films were alterriately piled up to form a multi-layered conposite consisting 
of 200 layers. The corrposite m«5 then heated under pressure to produce amutti-layered composite block. Thus pro- 
duced muHi^ayered coiiposite blobc was repeatedly sOc^ 

phor sheets having a one^jimensfonally str9)ed phosphor cell structure (thickness: 200 Mm. 600 lum 1.000 jun). 
[0078] TheproceduresofExairplel for the preparation of a phosphor sheet^ 

the weight ratio d the stimulable phosphor to binder as set forth in TUile 1. Further, the procedures of Bonpto 1 for 
the preparation of a partitfon fSm were repeated exoept lor changing the weight ratio of the alumina fine particles to the 
acryf resin as set forth in Table 1. . : ^ 

[0079] Thus, there were prepared varfous stirnulable phosphor sheets having a one^limensfonally ^tip&di phos- 
phor cell staicture (thidgfiess: 200 to 1 . 

[Boluation of Stimulable Phosphor Sheeq ' 

[0060] Each of varfous stimulable phosphor sheets lor preparing the slimulaWe phosphwHhcbrporated area and 
various partition films was spectroscopically measured in its tiansmitt^ at a wavelength of 600 Km p-e., wavelength 
of tyfwal stimulatong rays) as well as at a wavelengtti of 400 nm (i.a. wavelength of typical stimulated emission). The 
measured transmittapoe was incorporated into the aforementioned equation (3) according to the Kubeluka-Munk theory:^ 
to calculate the Dght^cattering length and . the lightnabsorption tengtti. The light-abispiption lengtti of the stimulable 
phosphor-incoiporaled area and the partition of ttie stmriaUe phosphor sheets of Exanples 1 to 10 was more than 
1.000 im Other results are set forth in Tablee 1 M 2 J 
[00B1] EacholthestimulabtephosphorsheelsofEKanplesltol^ 

to X-rays of 80 kVp (dosage: 10 mR) and scanned with He-Me laser beam. The stimulated en^ssion was then detected - 
to evaluate the sensitivity from the luminance of stimulated emissfoa Further, the sharpness (CTF at 2 Ip) was obtained 
from ttie resultii^ image data for Mbating ttm iniage quality..The resufis are grE4)hfoally iluBtrated fo Figs. 6 to 9. " 
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Phosphor /Binder 
(weight ratio)' 


Phosphor-lncoiporated area 


Alumina /^esm (weight 
' \ ratio)'. 


Partition 






.scat . 


wktth 




scat 


width 
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66|im 


100 Mm 


.15/1 


4 fim 


10 pm 


Exarnplel 


sn 


66>n 


100 pm 


15/1 
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.4 Jim 
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Table 1 (opntirajed) 





Phosphor /Binder 


Phosphor-incorporated area 


Alumina /iresin (weight 
ratio) 


Partition 








width 




- scat 




cxampB o . 


Of I 


66|im 


100 pm 


5/1 


20 pm 


20pm 


CXarnpiQ 9 


Ci-I 
?¥l 


66 pm 


100 pm 


. 5/1 


20 pm 


30 pm 
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5/1 


66fim 


100 pm 


15/1 


4iim 


10 pm 


CoiixEx. 1 


2QA1 


11 pm 










ComLEx.2 


■ S/1 


66|iin 


idOpm 






6pm 


Com.Ex.3 


20/1 


11 |im 


100 pm 


isn 


4pm 


30'prn 


ConxEx.4 


sn 


66|im 


100 pm 


4/1 


25 pm 


10 pm 


CoiaExS 


sn 


66|jni 


100 pm. 


* 4/1 


25 pm 


20 pm 


CoiTiEx.6 




66 pm 


100 pm 


4/1 


25 pm 


30 pm 



[0082] Fig. 6 graphically indicates a relationship between the thic^ 

lunvnance of the stimulated emissibn fin terms of relative value) in the stimulaUe phosphor isheets of Exanple 1 and 
Comparison Bcamples: 1 and 2. under ttie condition that the partition has a width of 30 pm. In the cpaph, the square 
marics are fx Exanr^e 1 . the circular nwrlis are for 
Example2. 

[00B3] Fig. 7 graphicaDy Indicates a relationsh'^} tietween the thickness of the stimuWe phosphor sheet arxJ the 

shaipness(2(p*CTT=)inihestimuiablep^^ 

that the partition has a wkith of 30 pm. In the graph, the equw^ 

Comparison Exanplel. 

[MB4J Fig. 8 graphically incficates a relationship between the light-scattering length of the partition and the sharp- 
ness (2 |p- CTF) in the StimulaUe phosphor sheetec* E)ianples 

condition that thestinrulable phosphor-incorporated area has a light-«catteiing length of 66 pni and the stimuiable phos-^ 
phor sheet has a thickness of 400 pm. . .. 
[POBSI F«. 9 graphically indicatBS a relationship between the iig^^ 

incorporated area and the luninance of the stimulated emassion (in terms of relative value) in the stimuiable phosphor 

sheels of Exannples 1 to 9 and Conparison Example 3. un^ 

length of 4 pm and a width ol 30 prn. and the stimuiable phosphor sheet^^ 

[0086] The results [yustrated in Fq. 6 indicate that the conventional stimulsrible phosphor sheet (Conparison Ex^ 
pie i) having no ceUstojcture has a hi^ density of the phosphor and sho^ length, but that 

although this phosphor sheet shows a relativBly high luminance of the stimulated emissicn when Ihe thickness of the 
phosphor sheet is small, the Mnance does not proportionally increase with the increase of the thk:kness of thephos- 
phor sheet The Knmm stmilable phosphor sheet (Comparison Example 2) having a cell stmcture shows a light- 
absofptionof apprcK. 15 to 20% because the partitk)n having a mirror surto is nradecrf metalB^^ 
nance of the stimulated emission detected from the stimuiable phosphor dieet of Comparison Example 2 is tow regard- 
less d variation of the thickness of the stimuiable phosphor sheeL 
[0087] lncontrast.thestimuIablepho6phorsheet{Example1)accorrfngtothet^^ 
of stimuiable phosphor particles due to the presience of the partition, and gives the stinvlated emission at a k>w lumi^ 
nance when the thkJmess of tfie stimuiable phosphor sheet Is smaH. However, when the thkAness of the phosphor 
sheet is increased, the luminance Inaeases almo^ proportx)naily. This Is because the stimuiable phosphor-incorpo- 
rated area shows a tong light-scattering length, land hence the stimulating rays can reach the deep portion of the phos- 
phor-incorporated area even when the thickness d the phosphor sheet increases, and the stimulated emission is 
etffictently recovered Further, the extreme k)ng li^-absoiption length of the partition serees to extremely reduce 
absorption of the stimulated emission by the partition. 

[OOeq Fig. 7 indicates that the stimuiable phosphor sheet of the invention (Exanrple 1) gives a radiation image of 

GOfwenliorial stnulaUe phosphor sheet haying no ceO striKlure (Comparison Exarrple 1). fri the stimuiable phosphor 
sfieetof the invention; the partition having a short tight-scattering length keeps the stimulating rays from diffusing on Ifi 
plane of the phosphor sheet 

[0089] Fig. 8 indicates that a partition having a longer fi^-scattering length is less effectiv to toep the stimulating 
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mys torn diffusing on the plane of tf)e ptwsphor sheet and hence decreases the sharpness of the resulting radlalion 
image. * . . 

[0090] Rg, 9 incficates thai the luminance of the stirreilated emission inaeases when the light-scattering length off 
the stimulable phosphor-incorporated area inaeases pi the case that the stimulatrfe phosphor sheet has a thickness as 
much as 1 ,000 |im. This is because that the stimulating rays reach the deep portion of the stimulalsle phcsphor-incor- 
porated area to increase the amoum of simulated emissim 

[Example 11] 

[0091] A stimulable phospha sheet having a cell structure (thidm 

pared in the same manner as described in Exanrple 1. except that the alumina tiriepartides (diameter: 1:0 1^^^ 

: Eu phosphor particles (diameter; 5.6 |im}, and a high molecular weight-acrylate resin in a ratio of 7.5/7.5/1 (by weight) 

were added to nriethyl eihyl ketone. 

[0092] "Thus prepared slinnulable phosphor sheBtv«^^ 

^lenigth of 6 pm and a light^absbrptidn length of more thari 1 ,000 miti. The luminance df the stimulated emission and the 
sharpness (in terms of CTF) were measured in the same manner. The stimtiable phosphor sheet having a partition 

• containing stimul^e phosphor particte shows a high limi^^ increases fay 9% vi 

conparison with the stimulabte 

[0093] Iheabov&irnentioned results suggest that me sensi^ 

ture is remarkably increased with slight decrease of the sharpness by inooiporaling a ^imulaUe phosphor into tfm par- 

laHon. . ' * . 

[Example 12] . - / ' ' ~: 

P)094] A stimulaU e phosphor sheet having a cell structure (thkioiess: GOO jim, width of partition : 1 0 jim) was pre- 
pared in the same manner as desaft)ed in Example t. oceptthm the partitnn sheet was prapared by adding 500 mg 
of ultramarine to 100 g of alumina fine partwim. . . » 

[00951 "^uspreparedstimulaljlephoisphorsheetshowsasl^ 

ulable phosphor sf)eet of Example 1 by 10%» whilethe decrease of the luminance oif the stimulated emission is 6%. 
[0096] The above-mentioned resuHs suggest that the sharpness can be increased with little decrease off the sensi^ 
tivi^. |)y coloring the partition with a dye whk;h absoibs the stinwlatihg rays but does not dbsoib the stin^ated emis- 
ston. 

Oalms '. 

1- A.slimiiable phosphor sheet for a radiation im^ 

recoftfing a racfialion image as a latent Irnage; irracfiating the latent image wth stimulating rays to release stimu- 
lated emisston, and electrKaily processing the emisskm to reproduce the radiatibn images conprising partitions 
that divide the phosphor sheet on its plane to give plural sectiors, and stimulable phosphor-incorporated areas 
placed in the sections wherein the stimulable phoephor-ih^ 

100 |im and a bght^absorption length of 1.000 jim or k)ngeir. while the partitions.have a Dghl-scattering length of 
0.05 to 20 Jim and a fight-absprptkm length of 1 W) um or longer, under the conmon that a ratio off the li^-scat- 
tering length of the stimulable phosphor-i^^ 

2. The stffnulable phosphor sheetofdaiml.whereinlhestimuiablepho 
We phosphor particles and a binder, 

3. ThestimiJablephosphorsheetofclainri2iWh^ 

40% to 9S% of the phosphor-incorporated area; and the phosphor-incorporated areas have a voki volume of 0 to 
20%. • . 

4. The stimulable phosphor sheet of daim 1. wherein the partitkra oonprise tow light^dKOibing fine partides and a 
binder. 

5.. Theslimulablepho6phorsheetoffclaim4,wher©inthetowll^^ 
of 30% to 90% of the partitfon; 

6. The stinulable phosphor sheet of daim 4. wherein th tow lightnabsortMng fine partnteshav apartidesizeof0.01 
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to5.0|im. .t . ' 
7. The etimiable phosphor sheet of claim 4, whereih the low Efifit^^bsorbing fine particlW are fine partides of alu- 

& The stimulablB phosphor sheet'crfdakn 4, wherein the par^^ . . 

9. The stimuli phosphor sheet of claim 4. v^ein thepartitkra further oonrprisey^ a voiune of 10% to 70%. 

10.. The stimuiable phosphor she^ of claim 8. wherein a ratio of refradive index of the iow li^htTabMtbingiine 
tpthatoftheivoidsisintherange.of 1i1 to3.0; . . 

1 1 . The sfimutaUe phosphor sheet of claim 4. wherein the partitions fuiiher oonprise stimuiable phosphor particles. 

12. The sjinulablB phosphor sheet of claim < wherein ihe partitions are dyed with a colonng material which atisorts 
the stimulating rays, While absortK no stimul^^ ^. 

13. The £**mu!at3lepho^Dhbrsheeto# dakn 

14. A ladiation image reo)^^ method comprising the steps of reoonling on a similable phosphor ' 
siml a relation iniage as a latem nnage; inadlating the laiiBht image with stimulating rays to release stimulated 
emission, and electrically processing the emission to reproduce the radiation images the stimuli phosphcK.sheet 
conprising partitions that (fivide the pho 

. incorporated areas placed In the section^ wherein the stimuiable phosphor-incorporated areas have a light-scat- 
tering length of 20 to 100 jjm and a B^^bsorption length of l .obo pm or longer, while the partitions have a Bght- 
scaltering laigth of p.05 to20 jim and a Bg^ pm or longer, under the corxfitiori that the 

ratio of |he light-scattering length of the stirrulable phoqphdrHnoorporalBd areas. Id thM the partitions is ^3.0 or 
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